Poor dietary behaviors, limited food preparation skills, and low levels of self-efficacy toward preparing healthy meals have been indicated in low-income and food insecure populations. The purpose of this pilot intervention was to determine the effectiveness of a community cooking demonstration at increasing participants' general nutrition knowledge and confidence to prepare healthy meals with limited resources. Data was analyzed from a convenience sample of 23 low-income adults associated with Head Start (n=8) or a local soup kitchen (n=15) in the Midwestern United States. Participants attended a one-hour presentation comprised of a cooking demonstration, taste testing, and basic education on the MyPlate food guide and food safety. Subjects completed a pre-and post-assessment to measure changes in cooking confidence and general food and nutrition knowledge. Results indicated that, although there were no significant improvements in participants' confidence to prepare healthy meals (39.3±11.3 vs. 44.5±9.1; t=1.76, p=0.25), subjects experienced significant gains in knowledge related to the MyPlate food guide (1.2±0.5 vs. 1.8±0.8; t=2.82, p=0.01) and basic food safety (0.7±0.9 vs. 2.5±1.0; t=6.05, p<0.01). Further research is necessary to identify effective strategies for parlaying increased nutrition knowledge into improved self-efficacy and behavior change.
Introduction
Adequate access to food of acceptable quantity and quality is necessary to provide the energy for growth, development, cognition, and physical function (Cook & Frank, 2008) . Unfortunately, millions of people in the United States do not have access to a plentiful food supply, and, thus, are considered to be food insecure (Coleman-Jensen, Nord, Andrews, & Carlson, 2012) . In 2013, 17.5 million households--14.3% of households--in the United States were food insecure, meaning that those households had difficulty providing food for all of their members at some time during the year due to a dearth of resources (Coleman-Jensen, Gregory, & Singh, 2014) . Although data collected annually by the United States Department of Agriculture (USDA) indicates that overall food insecurity in the United States has decreased in the last two years, the prevalence of very low food security remains unchanged, with 5.7% of households reporting reduced food intake or disrupted meal patterns (Coleman-Jensen et al., 2014) .
Experiencing low levels of food security can lead to devastating social, emotional, and physical consequences. These health problems include physical deficits, poor nutrition, and psychological distress associated with the instability of an inadequate food supply. Food insecure individuals have been found to have poor dietary intakes (Champagne et al., 2007; Eicher-Miller, Mason, Weaver, McCabe, & Boushey, 2011; Tarasuk & Beaton, 1999) , face a greater risk of becoming overweight and obese (Adams, Grummer-Strawn, & Chavez, 2003; Pan, Sherry,skills , and have limited self-efficacy, or confidence, in their own abilities to prepare healthy meals (McLaughlin, Tarasuk, & Krieger, 2003; Mello et al., 2010; Mercille, Receveur, & Potvin, 2012) . These factors can render low-income individuals vulnerable to nutrition risks that may further compound the negative health outcomes associated with food insecurity.
As the problem of food insecurity in the United States persists, it is paramount that strategies to combat this problem be explored. Previous research has suggested nutrition education interventions as potential means for improving food-related knowledge and behaviors among low-income populations and, thereby, lessening the severity of food insecurity (Holben, 2010) . A myriad of educational interventions focusing on teaching methods that include hands-on interactions, interactive demonstrations, and multimedia approaches have successfully improved nutrition knowledge, dietary behaviors, and confidence to prepare healthy meals (Campbell, Honess-Marreale, Farrell, Carbone, & Brasure, 1999; Carney et al., 2011; Resnicow et al., 2000; Wrieden et al., 2007) . Furthermore, prior intervention studies have demonstrated that providing nutrition education to low-income populations can alleviate the severity of food insecurity (Carney et al., 2011; Eicher-Miller, Mason, Abbott, McCabe, & Boushey, 2009) . Identifying successful methods for improving nutrition knowledge and behavior deficits, as well as self-confidence toward preparing healthy meals, may be a critical first step toward ameliorating food insecurity in the United States.
The aim of this pre-and post-research pilot study was to determine the effectiveness of a community-based nutrition education intervention at increasing confidence to prepare healthy meals using limited resources among low-income individuals.
Method

Subject Recruitment
The intention to conduct a nutrition intervention was announced to community stakeholders. Two locations providing services to low-income populations were selected as study sites. In order to encourage recruitment, flyer advertisements were displayed at the study sites and sent home with participants in the weeks leading up to the intervention. Additionally, as incentives for participation, all subjects received a free copy of the cookbook "Slow Cooking on a Budget," as well as a chance to win a slow cooker as a door prize. This study, including all data collection instruments and procedures, consent, methods, and educational curriculum, was approved by the Ball State University Institutional Review Board as an exempt study.
Participants
The population for this pilot study included a convenience sample of 25 low-income individuals associated with Head Start (n=9) or a soup kitchen (n=16) in the Midwestern United States. Both locations were identified as low-income community locations, and served as study sites and intervention venues. Inclusion criteria to participate in the study required that participants be at least 18 years of age. Subjects were self-selected to participate, with all participants 18 years of age and older expressing interest in the program being recruited to participate. The convenience sample yielded a diverse group of individuals varying by race, age, and gender.
Program Development and Procedures
Study participants attended a one-time, one-hour intervention consisting of a cooking demonstration, taste-testing of a prepared meal, and nutrition education presentation delivered in a community-based setting. The presentation included education on the topics of the MyPlate food guide and basic food safety. Food safety was chosen as the focus of this presentation because safe food is an important aspect of food security. Information on MyPlate was provided to demonstrate the components of a healthy diet and how to build a healthy meal. The cooking demonstration incorporated low-cost ingredients into a healthy, balanced family meal. The education presentation began with an introduction to MyPlate, followed by a demonstration of crockery cooking, which incorporated information about basic food safety. The MyPlate portion of the presentation focused on the five food groups, daily servings, and key consumer messages from the USDA website, www.choosemyplate.gov. The food safety portion of the presentation covered the topics of kitchen hygiene and time and temperature abuse.
Subjects completed a 12-item assessment to measure their cooking confidence and knowledge about nutrition and food safety both immediately preceding and following the intervention. All survey data was collected anonymously. Participant's pre-and post-assessment surveys were coded, allowing them to be paired for statistical analysis.
Assessment Tools
The assessment tool utilized in the current study was developed by the researchers to evaluate the effectiveness of the intervention. Two Registered Dietitians and a public health professional specializing in community wellness reviewed the survey instrument for content and face validity. Questions used to assess the construct of cooking confidence were modeled after the previously validated instrument developed by Barton, Wrieden, and Anderson (2011) to evaluate community-based food skills interventions and subsequent gains in cooking confidence. Additional questions gauged changes in nutrition knowledge related to food safety and the MyPlate food guide. Participants were asked to complete a brief demographic form in addition to the 12-item questionnaire.
Statistical Analysis
All data from the paired pre-and post-assessment surveys were analyzed using SPSS v.19.0. Descriptive statistics, including means with standard deviations and frequency counts, were determined for all variables. Frequency counts (number and percent) were used to determine the overall prevalence of specific survey responses among study participants. The χ 2 test was used to compare the demographic characteristics of the study subjects from the two study sites. Total cooking confidence, nutrition knowledge, and food safety knowledge scores (e.g., the sum of the correct number of responses for questions associated with each construct) were calculated. Paired t-tests were used to determine changes in participants' cooking confidence and knowledge scores following the intervention. The level of statistical significance for all analyses was set at p≤0.05.
Results
Subject Characteristics
Program participants at Head Start and a local soup kitchen were invited to attend the nutrition education intervention. Of the 25 subjects self-selected to participate in the study, 23 individuals (Head Start= 8; Soup Kitchen= 15) completed the study in its entirety. One subject (Head Start) discontinued the intervention and another (Soup Kitchen) submitted incomplete survey instruments that were unusable for analysis. All subjects were 18 years of age or older. A description of subject demographics is presented in Table 1 . Vol. 5, No. 1; In order to ensure that subjects from the two study locations were similar populations, χ 2 tests were used to compare demographics characteristics between the two groups. Results indicated that participants from Head Start and the soup kitchen were similar in terms of gender (p=0.172), employment status (p=0.356), race and ethnicity (p=0.085), single parent status (p=0.41), age (p=0.282), and number of adults in the subject's household (p=0.243). However, Head Start participants had a greater number of children per household (2.3±1.2) when compared with soup kitchen participants (0.5±1.0) (p=0.024) ( Table 1) .
Impact of Intervention on Subjects' Cooking Confidence
The pre-and post-test questionnaires included five questions addressing the topic of cooking confidence with optional responses rated on a Likert scale on a continuum from 0 (cannot do at all) to 10 (extremely certain can do). Participants responded by selecting the number on the continuum that they felt corresponded to their level of confidence in their own abilities related to the specific cooking behaviors in question. Responses from each question were compared pre-test to post-test using paired t-tests to monitor for change. Additionally, the five cooking confidence constructs were summed to create an overall cooking confidence score, which was also compared pre-test to post-test using a paired t-test to monitor for change. Results, as seen in Table 2 , indicated that there were no significant improvements observed in individual constructs, or overall cooking confidence following the one-hour intervention. *Not all subjects responded to the self-efficacy questions on both the pre-and post-test assessments. Subjects with missing data were omitted from analysis. † Only 18 subjects responded to all five self-efficacy questions on both the pre-and post-test assessments, and thus were included in the summed score analysis
Impact of Nutrition Education on Knowledge of the MyPlate Food Guide
The survey instruments included three multiple-choice questions addressing the food groups and key consumer messages from the MyPlate initiative. Participants responded by choosing the answer choice they felt was correct. Responses to each question were coded as either "correct" or "incorrect" and compared pre-test to post-test using paired t-tests to monitor for change. Additionally, correct responses to the three MyPlate questions were summed to create an overall MyPlate knowledge score, which was also compared pre-to post-test using a paired t-test to monitor for change.
Results, as seen in Table 3 , demonstrate that the number of correct responses increased from baseline for each of the three questions. At baseline, 30% of subjects (n=7) were able to correctly identify that, according to the MyPlate initiative, half of a plate should be made up of fruits and vegetables. The amount of correct responses increased significantly to 65% (n=15) following the intervention (t=3.21; p=0.04). There was also a statistically significant improvement observed in the summed MyPlate knowledge score following the intervention. At baseline, the 23 subjects answered 1.2±0.5 of the three questions correctly; following the intervention, participants answered 1.8±0.8 of the three questions correctly. A paired t-test analysis indicated a significant positive change in overall knowledge of the MyPlate food guide (t=2.82, p=0.010). 
Impact of Nutrition Education on Food Safety Knowledge
The study questionnaire included four multiple-choice and true/false questions addressing general kitchen hygiene and time and temperature abuse. Participants responded by choosing the answer choice they felt was correct. Responses from each question were coded as either "correct" or "incorrect" and compared pre-to post-test using paired t-tests to monitor for change. Correct responses to the four food safety knowledge questions were summed to create an overall food safety knowledge score, which was also compared pre-to post-test using a paired t-test.
As seen in Table 4 , results of the paired t-test indicated significant improvements in basic food safety knowledge for three of the four food safety questions, including questions about proper hand washing and the "Temperature Danger Zone" (TDZ). When the individual correct responses were summed to create the overall food safety knowledge score, there was a significant improvement in the subjects' knowledge of basic food safety concepts from pre-to post-test. On the pre-test, participants were unable to answered even one (0.7±0.9) of the four questions correctly. Following the intervention, subjects were able to correctly answer 2.5±1.0 of the four questions (p<0.001). 
Discussion
The present study delivered a cooking demonstration and nutrition education in an effort to increase nutrition knowledge and confidence to prepare healthy meals. No significant gains in cooking confidence were observed; however, participants did report increased knowledge following the intervention.
Although prior research has identified low levels of self-efficacy toward healthy meal preparation in low-income populations (Mercille et al., 2012; Winkler & Turrell, 2009) , it should be noted that participants in the current www.ccsenet.org/jfr Vol. 5, No. 1; study reported relatively high levels of confidence toward meal preparation both prior to and following the intervention. Few studies have examined the impact of community-based interventions on cooking confidence. Moreover, no studies have attempted to improve this construct through a one-time intervention. Interventions that have successfully impacted long-term confidence toward cooking behaviors have consisted of sequential sessions over a longer period of time (Wrieden et al., 2007; Caraher, Seeley, Wu, & Lloyd, 2013) Additionally, some studies have shown that cooking demonstrations alone are not effective at increasing cooking confidence, and that additional delivery methods may improve the success of community nutrition interventions.
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Interventions that include hands-on interaction and multimedia presentations have shown promising results with a variety of audiences (Levy & Auld, 2004; Clifford, Auld, & Champ, 2009; Campbell et al., 1999) .
Participation in the one-hour nutrition education intervention led to a significant improvement in nutrition knowledge related to the USDA's MyPlate food guide. Curriculum for the intervention was designed to include key concepts from the MyPlate food guide because of its simplistic format and emphasis on building healthy meals. Other studies have incorporated curriculum from government dietary guidance as a means to successfully increase general nutrition knowledge in a variety of populations (Garcia-Lascurain, Kicklighter, Jonnalagadda, Boudolf, & Duchon, 2006; Powers, Struempler, Guarino, & Parmer, 2005; Rosenbloom, Kicklighter, Petacca, & Deshpande, 2004) . Improving knowledge is an important first step toward behavior modification (Contento et al., 1995; Henry, Reimer, Smith, & Reicks, 2006) . Other longer-term nutrition interventions seeking to impact cooking confidence and food insecurity have also incorporated nutrition education as a means to facilitate behavior change (Clifford et al., 2009; Resnicow et al., 2000; Eicher-Miller et al., 2009 ). In the current study, no long-term follow-up was conducted, so it remains unknown whether or not the participants' improved nutrition knowledge may have led to better dietary behaviors or improvements in cooking confidence following the intervention.
Food security involves not just having access to an adequate supply of food, but access to an adequate supply of safe food. It has been previously identified that some low-income individuals engage in unsafe kitchen practices to maintain food sufficiency in times of need (Kempson, Keenan, Sadani, Ridlen, & Rosato, 2002; Kwon, Wilson, Beddnar, & Kennon, 2008) . Results of the present study indicated that the intervention was successful at significantly improving food safety knowledge in the target population. Throughout the nutrition intervention, participants learned about basic safe food handling practices. A narrow curriculum was chosen in order to focus on the most hazardous kitchen practices and so as not to overwhelm participants. This method is in line with the strategy recommended by Medeiros, Hillers, Kendall, and Mason (2001) , which suggests food safety education focus on five behavioral constructs most likely to result in foodborne illness: personal hygiene, adequate cooking, cross-contamination, safe food temperatures, and obtaining food from safe sources. Participants in the present study seemed genuinely interested in this practical information, and many subjects asked questions about proper storage of various food items following the presentation.
This study brings to light some of the practical difficulties encountered when conducting research within the public health realm. Offering incentives for participation has been shown to be a powerful and successful recruitment strategy (Barnett, Aguilar, Brittner, & Bonuck, 2012) . In order to encourage subject recruitment and participation in the present study, free cookbooks were given to every participant and slow cookers were awarded as door prizes at the end of each presentation. Although providing incentives encouraged subject enrollment, it is possible that the recruitment strategy led to a study population that may not have been highly motivated to participate, as some participants did not express interest until the incentive was offered. In order to ensure full participation in the entire intervention, the incentives were withheld until after the post-test was completed and collected by the researchers. Another difficulty experienced during this project was the unpredictability of the study population. Previous research has shown that low-income populations often lead chaotic lives (Evans, Gonnella, Marcynyszyn, Gentile, & Salpekar, 2005) . Despite high levels of interest during the recruitment phase at Head Start, few participants showed up for the presentation and one was unable to complete the study due to intervening personal circumstances.
In addition to difficulties with subject recruitment, this study presents with some limitations, chiefly the lack of a control group and a small sample size. Additionally, study outcomes were measured using a very brief survey questionnaire. Although the study instrument was intentionally limited in scope and size, so as not to intimidate participants, more comprehensive data collection tools may yield more conclusive results in future research. Despite the current study's limitations, it also presents several strengths. This study incorporated a variety of educational strategies aimed at the sensory processes to appeal to participants' individual learning styles and was specifically tailored to the needs of low-income families. 
Conclusion
The results of this pilot study contribute to development and understanding of community-based nutrition education interventions. Although no significant gains in cooking confidence were observed, participants did report increased knowledge following the intervention. It is important to recognize that knowledge is a building block toward behavior change, and that, given time, increased nutrition knowledge may lead to improvements in confidence to prepare healthy, balanced meals. Food skills interventions such as the one described in this study are needed in this population because low-income families frequently prepare meals at home using limited resources. Future interventions that include a longer contact period and incorporate more hands-on activities, such as a cooking class as opposed to a cooking demonstration, may be more successful. Further research is needed to identify effective intervention strategies to aid low-income individuals in providing adequate, nutritious, and safe meals for themselves and their families.
